derived from Cinchona alkaloids. We previously reported the chiral dinuclear vanadium complexes for enantioselective oxidative homo-coupling of 2-naphthols with dual activation mechanism. 3n-p We assumed that in the dinuclear vanadium catalyzed reaction, activation of 2-naphthol and imine 45 by each vanadium metals in the chiral template could lead to make smooth hetero-coupling (Figure 2 ), giving Betti adduct with high enantioselectivity. (Table 1) . 12 Among the vanadium catalysts we tested, the dinuclear vanadium complexes (R a, S,S)-1a possessing tBu groups near to the active center, and (R a ,S,S)-7 bearing H8-65 BINOL backbone exhibited high asymmetric induction ability ( 12) . After the 100% conversion of the imine 3a, the product 4a was obtained in 70% isolated yield with 85% ee ( Under the optimal conditions, (R a ,S,S)-1a promoted the FC type 25 reaction with high enantiocontrol for various substituted aromatic N-tosylimines with 2a (Table 2) . 2-Thiophenyl N-tosylimine (3i), 6-bromo-2-naphthol (2b) and 7-methyl-2-naphthol (2c) were suitable substrates (Entries 9-11). The dinuclear vanadium complex (R a ,S,S)-1a was also found to be effective for the FC 30 type reactions of imines with indole 5a (Entries 12-15 ). In the vanadium catalyzed FC reactions of 5a, no bis-indole formation as a main side-reaction 13 was observed at all. The highest enantiomeric excess value of product was obtained when the reaction of 5a with 2-bromophenyl N-tosylimine (3j), affording 35 the corresponding adduct 6c with 91% ee (Entry 14). A nonsubstitution on indole nitorogen plays an important role in interaction with the chiral vanadium center leading to high asymmetric induction onto the product (Figure 3 ).
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Figure 3 the FC type reaction of N-methyl indole (5b) with 3a
In conclusion, we have discovered the first vanadium mediated enantioselective catalytic FC type reaction of N-tosyl imines with 
